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(57) Abstract: A sheet identifying device and method for identifying the 
kind of sheet or checking a sheet correctly by reducing the adverse influ- 
ence of the wrinkle and stain of the sheet and of the displacement of a 
watermark pattern from the watermark area. A transmission optical sen- 
sor (8) images a sheet. A watermark area extracting section (12) extracts 
image data on a watermark area. A watermark area gravity center calcu- 
lating section (13) calculates the center of gravity of the watermark area. 
A watermark pattern displacement calculating section (14) calculates the 
displacement of the watermark pattern from the center of gravity. An 
identification object image extracting section (15) extracts identification 
object image data with reference to the displacement. A scratch/stain de- 
tecting section (7) calculates the difference the identification image data 
and a true template to extract an image of a scratch and stain. A pattern 
matching section (19) conducts pattern matching between the identifica- 
tion object image data corrected about the influence of the scratch and 
stain and the true template to identify the kind of sheet and check it. 

(57)»»:«*«©u^-«tt«a>««icj:*iB# % &&vm 
* N L««ic»-r z>m& L«T$o)(4a-rti(DRe^ sa-r * z t 

^S^IK**"*^-* * ttta u «-»*i*IH*1 lit 



WO 2004/097753 Al I Hill IUII1I ] fl IIIHI lllf] IIIII Hill IHf I H If] IIIII I1III fill! IHII [III IIIIIII III! VIII III] 



NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC f SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) jt^scs^o^iN® y % ±T<Dmm<n&&8imtf 

BTtl;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), ZL— ^ isT (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ y / < (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 



NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TO, TG). 



WO 2004/097753 



PCT/JP2004/005943 



m m m 

it* ^v*m^xwmm<Dwm, ^m^^v^^m^mmt^ ztizz*) 

»©*teB*tti: btfc WH2002-3391 2-^&«fclBw**iT 

^3<fcd£s ^b^ds#^-r^^b^©i@#^2^bU 2^bbfcia 

BI8 (a) fck ^miCbt>-^tl^*$#^Eb^V^^r0^b^2 3©^ 



- 1-' 



WO 2004/097753 



PCT/JP2004/005943 



(Dm%cf- ? -m. » urns 2 1 a* e oii (Mstm a* r o j ) , m** i^wm 2 

3 asmoiUSi (Kansas r 1 j) \zt£ v) % \zj3\,^x^<DmM& : &1r%>m 

mik*'x.jjmz.&M6$im-tz @8 ( a ) 1^^773 4 1 &£j&$ti, ? 
77341^ YMti^fc y> <D^<Dmmtt-rz>mm$ti&tfimirz ^t^xv, 

ms ( b ) « N mmmiz bt> • m&&mE.-rz>m&<om*> bm*n 2 3 <«w 
jjm<Dim&$:m.w-irz > mx*ibz> 0 ms (b) ^1-2^^^^^ 2 
mmff— ?x*i-$, mfri-m&2 1 ^^khi, i^Lit2 3 ut? • ^tt (3 

31. 332, 333) ^(D®^^^ <9 . M^-^ ^V^H^iSm^ 
^T«Pi*»X^^lt^Si-ai:, HI 8 (b) }^t7*77 3 4 2^ 
£tl& 0 b#>U ^7734 2-efi, b*? • (331. 33 2. 3 3 3) f 

<D&W**i% < SttTfc >3 . b^ 2 3 O^SrSSNtt IT b £ 5 WtMtt^ 

^c*h-3» bm«o&s-rtLo^#^^i-6 r t x\ mo^tfcii 



- 2 - 



WO 2004/097753 



PCT/JP2004/005943 



m-tz^b&wwib-tz. 



-3- 



WO 2004/097753 PCT/JP2004/005943 



»*«ioo»wtt, ffi*m9<Dmw\zis^x, msm^mm^m- 

stomal u &#m Lfcga* Lis^oS'L^£<5v>TB(rias36'' \J89&<o-rti& 
it^i 3^(j: % fulfil lo^^v^, mmm^vmmmm 

tt#3il4<7>3&S>3tt % »Jfc®9©3&9!K*3Vvc N Mf2«J^jIj|gi-^- 



-4- 



WO 2004/097753 



PCT/JP2004/005943 



?mx&z> 0 
mxfo% 0 

HI 6 W: N m- J^LtfcttteB l 7 *SfT5»BiJ*ttfeBi<fe7*— ^ 2 8 rt^#«E-t-5«5fc 

in 7 mm^mi^T'—? 2 8 t^^^^^u— h 2 9t©i(Difr^ 
anas 4 &ie®j $ * 5 igsbgp 6 N «t xmnk ^ffiSM-i-zmm 7^ 



-5- 



WO 2004/097753 



PCT/JP2004/005943 



mmtmmmmxu s & b#A £ t > ®mn 2 &i§gi» 6 *mm-irz> r 
mmn 6 ^^ij^i-r 6 ^ t k x k> mmm^m^ 4 %wm £ ^t^^^m^a 

I4W^1 2, ^LM^M^W^l 3, ^L.m#Ttt*^m^i 4, 

rrx% mmmyt-t^y-sn, %mmmmi$4:&®k&£ o^^xmwznz— 
t^mi^i otfrbj&v, mm^t-r^mmm^m^^w^ 



-6- 



WO 2004/097753 



PCT/JP2004/005943 



*m.mz.-tz> ffifc-e -hmm -*smx* & a . 

W-l M-l 

<* = S Z - 0 - (/[U] - /)} 

J=0 i=0 



-7- 



WO 2004/097753 PCT/JP2004/005943 



mmm^mm* h z e$<Dmi&*m v ^ t Aw 

W-l M-\ 



ZZ(/[u]-/) : 

/=0 f=0 



W-l M-l 

m&)tmmc^xmw-tz>o 



- 8 - 



WO 2004/097753 



PCT/JP2004/005943 



SB 1 7 U #S • mttfefflSP 1 7 tt^UfctelHfeT*— * Sr^ttlfeS i: , 7 is 

% • ?^M£MuE£&i 8}- J: 5«»J:tJ^*^m«©«M!l*«EbfcWiJ*|- 

*ft^MJ^©f^^m#A§i5^b^^^A$^-5i: b^y^S 3 0 1 
-CYESK SifiSi3^^*fflV^3j«£»aSS:SWfeb (^7^8 3 0 2), *@£ 
^OBj^x-^^b^b^^ttttJb fr7y7S 3 0 3), tttUbfeS^b^H 
^^b^b^<Dfi^<Sr^Wb (^fy7°S3 0 4), Uttibfc® 
a> bfS#©Stote:£<5v vr3Sa> b{H*£te*M-558a> b^ofeg-ftvi^^ffi b 

f^^«l U-r^y^S 3 0 6), tefflbfc»J*HfeHfc"7*— * kM<DT>7 

Sr^-f MifeSrtfettJ b (^t^S 3 0 7), tfctfi bfc^*3 «fct^*bSrjj*i-Wffe<Z>Sg 
»«r*&]Eb (^7^8 3 0 8), «*5«ttWnSr^i-HfiH©^#S:MiEbfcfi6BiJ 

3 0 9), /^-yvyf y^tSc5V^«^^L U^y^S 3 1 
0), K#i^J^$tbfc#^ Uf*^S3 1 ltYES), M^W^A 



-9- 



WO 2004/097753 



PCT/JP2004/005943 



XTy?S 3 1 1 KlfcV^T, fa&tmfe£fttz.W& (xTiyZfS 3 11 
T'NOK 5K^Sr«imf AlH5^bM*PL C^y^S 313). fcyg^mfc** 

H4 (a) {4, ^i§M3fe-t^8^1S^bfc^^^^O®^-^ 2 
0©— ^JSr^rf®T?*>5o 04 (a) \z.tMt& 5 ^> g3fe^lO«i©l 
j5>L«*2 l&^iIb/cigiM&gftbfcfci6 N 3K^©«Mft««rt^W3S^b 
M 2 1 *3 ±t*8a» b^^^Oiia^ 2 2 U UW£l*!^te3S^ 

ii23 Sraifii- 5 3fc4f±3S*> b^ig 2i©3tiJ: | 3^<> iiSH^ 2 2^1 

* br, jwmsoaMfefBJftoMife-T*-^ 2 0 lt 2 ^b&s^&n 
t% m^mm2 1 tmmmm2 2 t^wiu (b) ^-r«t5^ 

SoaHfcffl^PHfcx— * 2 0 d^bS^bffi^oSlftT*— ^ 2 4 ^riffit^o 

m 5 (4, wjgp 7 a*?? 5 *K8gg©isa» b^os^x-^ 2 4 ©toasrww-t- 
2 6 &^tt» u sa* usm<omsu^ 26 1 u««©*iC? 2 5 ^ 

$5ffl2 7*fem-tz>o 

^b-c N hi 5 (b) ^-r<t9^ mm&mtfrzm<om*i*msm2 7\z 



- 10- 



WO 2004/097753 



PCT/JP2004/005943 



sett m- mti&mn 1 7 a*?? 5 mm%mm.7*— ? 2 8 ^^#^-rs^*5 

914(2 lrtfc#S*5J:tWtt*^#*L■CV^S»^• N *fcttafo&>b«Ws2 l i*l<£>>gi® 
6„ r^B# N M<ot-^u— b 2 9 fc*BU#*flHfc^- * 2 8tm^ *ii 

&®{itte^ui^2 3©ii<fe-efct) N ^m^mmnmm^mmy"— * 2 8 
^#^Ei-siR*3«ttj^nwiii»3 o-c&sfcfe. gofy/^ h 2 9 tmam 

%mWf—Z 2 8 irO^PiifeT 5 — ^ 3 11 Kte. «*5im^tb©iiilfe3 0^ 
fctfeSHfeT*— * 2 8 i:I©T^w b 2 9 t^-yvs/fymwK% 

m 7 « N mBaztfuffitoLf—fi 2 8 tsof^^^ b 2 9 1 0^®^—^ 

* 2 8^0*3J;tmttSr^i-1iHfe3 O^t^v^ HI 7 (a) l^tip 
fc, mrn^cT-Z 3 1 2<D^M^tt Tfij £ft5„ o£9 N H^HHfeT 5 --* 3 
1 2 <7)^:®m^ r e j T'fc 5 r. £ Sr?im-r 5 r. i: T% ^»(i*#T*fe 5 t ftgij 



- 11 - 



WO 2004/097753 



PCT/JP2004/005943 



rcMJ^®^— ^ 3 2 <7)<£®!tte rej £ ft <9 , EI7 (b) J: 5 l-s 
liBiJ^M^-^ 3 2 il^fyyw b 2 9 i: (DMvmiML?*— 9 3 1311 

3 t^x^ix— h 2 g^/^-^yf^U ^PKfeT*— * 3 l 3 £ 
&*>\Jffl&<DfaWrrfr<Dmt&fetifrZ> - h 365-r-# 5 £ i: fetes Mte> 



- 12 - 



WO 2004/097753 PCT/JP2004/005943 



- 13- 



WO 2004/097753 



PCT/JP2004/005943 



ft 5fc <D f5 IS 

(2) BfriB^u^j-^ w^^— ^ ^ tti^^ 

(3) BfrlB^Lm#-ftb#ffl^«, 

striae b^^w^-cttw Lfc^usito3ga> u^iim&irffii-sss 



- 14- 



WO 2004/097753 



PCT/JP2004/005943 



(4) mmmmmm^mn, 

(5) ntnB&a>L«Jfci**ftf*s 

(6) mttmmmwim^&fes 

(7) HulB^Hm^S'J^^tts 

(8) mmmmmmmm-i, 

(9) It&iSlciSififtSrHMtU 



- 15- 



WO 2004/097753 



PCT/JP2004/005943 



(11) Wra^L««©a*>biR*flm«:lltWU 
^mbfc^^b^<Dfi^^^:S<5v^TMIB»>b^<Di*H^t^i-S 

(12) SWBa**b««flM«H:ai<3*> tutB^«^»Ji-§ 

(13) SulB^^i^ UaJ$ttf$R«\ 

(14) ffiumwMmm*--* t^M<Dmmm^mn^ti^^^-- h t 



- 16- 



WO 2004/097753 



PCT/JP2004/005943 



(15) fm&&\z&3$s mmn&mm&mq-rz 

r. t t -r 5 if 1 4 mm.<Dmmmmw8zo 

(16) «frlB5FSH«S:ffijE Ufc^iJ^WflfcT*- ^ir^-fi «rtt*H" 



- 17- 



WO 2004/097753 PCT/JP2004/005943 

















mm 



E_3 



^7 



1/8 



WO 2004/097753 PCT/JP2004/005943 



"^11 



I 



I 



I 



'^15 




I 



I 



I 



2/8 



WO 2004/097753 PCT/JP2004/005943 



NO 




S301 



^S302 



L^/S304 



I - 



^^5305 
^/S306 



* 



/-X/S307 
^/S308 
/ -x/S309 
^NyS310 



S311 




NO 



1 


r 


Mattel 



3/8 



WO 2004/097753 



PCT/JP2004/005943 




« 



WO 2004/097753 



PCT/JP2004/005943 




5/8 



WO 2004/097753 



PCT/JP2004/005943 




6/8 



WO 2004/097753 



PCT/JP2004/005943 




7/8 



WO 2004/097753 



PCT/JP2004/005943 




mmm. 



8/8 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G07D7/20 



International application No. 

PCT/JP2004/Q05943 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G07D7/00-7/20, G06T7/00, 7/60 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-92683 A (Oki Electric Industry Co. 
Ltd.), 

29 March, 2002 (09.03.02), 

Par. Nos. [0070] to [0073]; Figs. 19 to 22 
(Family: none) 

JP 9-231438 A (Sanyo Electric Co./ Ltd.), 
05 September, 1997 (05.09.97), 
Par. Nos. [0013] to [0016]; Fig. 1 
(Family: none) 



JP 5-73753 A (Oki Electric Industry Co., 
26 March, 1993 (26.03.93), 
Par. Nos. [0023] to [0028]; Figs. 4, 5 
(Family: none) 



Ltd.) , 



1-16 



1-16 



2-5,10-13 



Further documents are listed in the continuation of Box C. I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L w document which may throw doubts on priority claim (s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

a O* document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



"T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X? document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
03 August, 2004 (03.08.04) 


Date of mailing of the international search report 
24 August, 2004 (24. 08. .04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Nn 


Authorized officer 

Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005943 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 5-290167 A (Nippon Sheet Glass Co., Ltd.)/ 

05 November, 1993 (05.11.93), 

Par. Nos. [0009] to [0013]; Fig. 2 

(Family: none) 


5,13 



Form PCT/ISA/2 10 (continuation of second sheet) (January 2004) 



S6SmS## PCT/JP2004/0 05 943 



a. &w<om-rz>$twF<D&m (mmim&m (ipoj 

Int. CI. ' GO 7D 7/20 



Int. 



C 1 . 



G07D 7/00-7/20. G06T 7/0 0, 7/6 0 



B^mmmmm^n 1926-199 6<^ 

B^S^BBUfflffSS^ 1 971-2004f 

. B*fflS®Hffi^^^ 1994-2004^ 

a^iHIIi^lS^i 1 996-2004^ 



JP 2002-92683 A (# 
2002. 03. 29, ^$£0 0 



70-0073, 019,- 22 



JP 9-231438 A (H 
1997. 09. .0 5, g^O 0 

JP 5-73753 A (#«*CX; 
1993. 03. 26, ^^0 0 



13-0 0 16, mi 



2 3-0 0 2 8, 



[4, 5 



1 6 



1-16 



2-5, 
10-13 



TYJ ftCHa©fc5it-Cfcot, S^Affltite»l« 

±<Djc$kk<D, S Victor e?g-t?fe sm^r}- 
r&j p-/<f^H77 5 y-xife 



3£«r3ST Ufc B 



0 3. 0 8. 2 0 0 4 



gggjpi£fft#<o3ii£B 24. 8. 2004 



BR*1R3fcttH«>««;&ua>Tft 

0*H^8T/f (I SA/J P) • 
StiHHK 0 0-8 9 1 5 



4WW?*aW (ttlB<Dft>SAtfl) 



3R 



9 5 3 2 



ttf£#*§- 03-3581-1101 ftffi. 3384 



ia;pcT/isA/2io (i2-t-y) (2004*eij!) 



Bi8BI2Eff* 



aBStBfi#-9- PCT/JP2004/00 5943 



C . 



(775 y— *u 

JP 5-290167 A (Pffim^^^fc) 
1 9 9 3. 1 1. 0 5,^000 9-00 1 3, 



5.13 



SS:PCT/rSA/2 10 (3?2X-^«?gg#) (2004¥l^). 



